Low hepcidin accounts for the proinflammatory status associated with iron deficiency.
Hepcidin is an antimicrobial peptide that controls systemic iron homeostasis. Hepcidin binding to its receptor ferroportin reduces iron availability, thus controlling microbial growth. In parallel it triggers an anti-inflammatory response in macrophages. Hepcidin is transcriptionally regulated by iron, through the bone morphogenetic protein-son of mothers against decapentaplegic (BMP-SMAD) pathway and by inflammation, through IL6-mediated STAT3 signaling. To investigate the mechanisms linking iron and inflammation, we treated C57BL/6 iron-deficient mice with a sublethal dose of lipopolysaccharide (LPS) and analyzed their inflammatory response in comparison with controls. We show that iron-deprived mice have a proinflammatory condition, exacerbated by LPS treatment leading to increased IL6 and TNFα mRNA in liver and spleen macrophages, and increased serum IL6 (482.29 ± 205.59 pg/mL) versus controls (69.01 ± 17.52 pg/mL; P < .05). Hepcidin was undetectable in iron-deficient mice but pretreatment with hepcidin normalized their response to LPS. Tmprss6(-/-) mice, characterized by iron deficiency and high hepcidin, show a blunted inflammatory response when challenged with LPS. Our data support a model in which the lack of hepcidin is responsible of the high inflammatory response to LPS in iron deficiency. The proinflammatory status associated with chronic iron deficiency could explain the resistance to infection seen in this condition.